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ABSTRACT 

The performance of the Operational Intercommunication 
System - Audio (OIS-A) was monitored during part of the 
Apollo 5 Flight Readiness Test at KSC and MCC-H on 
December 22, 1967. 

This memorandum provides a summary of the obser- 
vations made during the tests. In general, the quality of 
the voice circuits was very good. There were a few instances 
of noise bursts, crosstalk and test tones, and almost no 
complaints were heard from the users. 
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MEMORANDUM FOR FILE 

I n t r o d u c t i o n  

The per formance  of t h e  O p e r a t i o n a l  In t e rcommunica t ion  
System - Audio (01s-A) was m o n i t o r e d  by Bellcomm p e r s o n n e l  
d u r i n g  p a r t  o f  t h e  Apol lo  5 F l i g h t  Read iness  Test  (FRT)  on 
December 2 2 ,  1967. Messrs. J. T. Raleigh, J .  J .  H i b b e r t  and. 
t h e  wr i t e r  l i s t e n e d  t o  01s c i r c u i t s  a t  K S C ;  and Messrs. J .  E .  
Johnson  and H .  Kraus moni tored  t h e  01s c i r c u i t s  t h a t  went t o  
MCC-H. T h i s  memorandum b r i e f l y  summarizes t h e  o b s e r v a t i o n s  
made d u r i n g  t h e  t e s t .  

O b s e r v a t i o n s  a t  KSC 

A t  KSC, t h e  m o n i t o r i n g  was done a t  a s t a n d a r d  01s 
s t a t i o n  l o c a t e d  i n  Room 1 0 1  o f  t h e  Blockhouse a t  Launch 
Complex 37. The s t a t i o n  was mon i to red  from 0 9 3 0 ~  t o  2 0 3 0 2 .  
The 01s c i r c u i t s  a p p e a r i n g  a t  t h i s  s t a t i o n  were: B lack  1, 2 ,  
5, 6 and 7; Red 1, 2 ,  4 ,  5 and 6; Blue 2 ,  4 ,  and 5; Grey 1 
and 2;  Yellow 1, 2 ,  and 4; Brown 1 and 2 .  See Attachment  1 
for channe l  a s s i g n m e n t s .  Because i t  was n o t  p o s s i b l e  t o  g a i n  
a c c e s s  t o  t h e  Blockhouse e a r l i e r  i n  t h e  morning ,  some i n i t i a l  
m o n i t o r i n g  was begun a t  t h e  Communication D i s t r i b u t i o n  and 
S w i t c h i n g  C e n t e r  (CDSC). However, t h e  s p a r e  p o s i t i o n  a v a i l a b l e  
i n  t h e  Communications Con t ro l  area i n  t h e  CDSC had o n l y  a f e w  
c i r c u i t s  a p p e a r i n g  on i t  and was n o t  v e r y  s u i t a b l e  f o r  moni- 
t o r i n g  p u r p o s e s .  

A f r e q u e n t  s o u r c e  of  n o i s e  was open microphones ,  and 
on s e v e r a l  o c c a s i o n s ,  t h e  a p p r o p r i a t e  t e s t  c o n d u c t o r  reqiiested.  
t h e  u s e r s  t o  check for locked-open t a l k  k e y s .  It i s  b e l i e v e d  
t h a t  i n  most cases, t h e  t a l k  keys  were l o c k e d  open unknowingly.  
Open t a l k  k e y s  were n o t e d  by t h e  t e s t  c o n d u c t o r s  o r  by t h e  
t e s t  m o n i t o r s  a t  t h e  f o l l o w i n g  t imes on t h e  c i r c u i t s  n o t e d :  

1 0 3 4 ~  Blue  4 15302 Red 6 

11052 Black 5 15592 Black  1 

11552 Red 6 17252 Black  6 

12302 Black  2 17372 Black  1 
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1 4 0 0 2  Grey  1 

14302 Red 6 

14582 Black 1 

-2- 

17402 Black 2 

1900z Black 1 

There were a l s o  s e v e r a l  c a s e s  o f  u s e r s  t a l k i n g  on t h e  wrong 
c h a n n e l ,  e i t h e r  by s e l e c t i o n  o f  t he  wrong c h a n n e l ,  o r  by 
t a l k i n g  on t h e  a c t i v e  channe l  w h i l e  l i s t e n i n g  on t h e  m o n i t o r  
c h a n n e l  

Black  1 (LV T e s t  Conductor )  and Red 3 ( I U  T e s t  
Conduc to r )  were bussed  t o g e t h e r  f o r  a p p r o x i m a t e l y  t h ree  h o u r s ;  
from 12092 t o  15302. Fo r  p a r t  o f  t h i s  t i m e ,  t h e  Red 3 u s e r s  
were r e q u i r e d  t o  go t o  a n o t h e r  c i r c u i t  t o  keep Black 1 c l e a r .  

The S u p e r v i s o r  of Range O p e r a t i o n s  ( S R O )  was h a v i n g  
d i f f i c u l t y  i n  h e a r i n g  a complete  c o n v e r s a t i o n ,  a l t h o u g h  b o t h  
s ides  o f  t he  c o n v e r s a t i o n  were i n t e l l i g i b l e  a t  t h e  m o n i t o r i n g  
p o s i t i o n .  A t  1 1 2 1 2 ,  SRO s t a t e d  th ree  times t h a t  t h e  f i r s t  
pa r t  o f  t r a n s m i s s i o n s  t o  him were n o t  b e i n g  r e c e i v e d .  Again 
a t  14582, SRO requested CVTS t o  r e p e a t  h i s  message .  

A t  Launch Complex 37, t he  l e v e l  o f  SRO and  GMIL 
sounded h igh  i n  comparison t o  o t h e r  u s e r s .  This  c o n d i t i o n  
was a l s o  n o t e d  d u r i n g  the  Apol lo  4 t e s t s .  

S e v e r a l  c a s e s  o f  buzz ing  and humming n o i s e s  were 
o b s e r v e d  on t h e  s y s t e m .  The t imes and t h e  c i r c u i t s  on which 
these o c c u r r e d  were: 

11052 Hum on Black 1 

11052 Buzz on BlGe 5 

11552 Buzz on Blue 5 (Not c o n t i n u o u s )  

17252 Buzz on Red 1 

19352 Buzz on Yellow 1 

19242 Buzz on Black 1 

The v o i c e  o f  t h e  F l i g h t  D i r e c t o r  from MCC-H was heard 
t o  be b r e a k i n g  up a t  15212 on a n  u n i d e n t i f i e d  c h a n n e l .  A t  17292 
an  i n t e r m i t t e n t  s q u e a l  was r e p o r t e d  t o  be on Green 9 .  
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MCC-H O b s e r v a t i o n s  

A t  MCC-H, t h e  OIS-A was m o n i t o r e d  a t  Console  
Communication System (CCS) p o s i t i o n  7 2 1  i n  t h e  S i m u l a t i o n ,  
Check-out, and T r a i n i n g  System (SCATS) c o n t r o l  area on t h e  
second  floor. T h i s  p o s i t i o n  was c o n f i g u r e d  f o r  t h e  Miss ion  
D i r e c t o r  S t a f f  A s s i s t a n t .  Other c o n s o l e s  i n  t h e  SCATS area 
w i t h  d i f f e r e n t  01s c h a n n e l s  were a l s o  a v a i l a b l e ,  and were 
m o n i t o r e d  on a spot -check  b a s i s .  Mon i to r ing  a t  MSC was con- 
d u c t e d  from lOlOzto 23102 .  The g e n e r a l  q u a l i t y  o f  t h e  01s 
c i r c u i t s  was n o t e d  as f o l l o w s :  

Black 1 Modera te ly  n o i s y  - d e c r e a s e d  d u r i n g  t e s t  

Black 2 Modera te ly  n o i s y  - l o w - l e v e l  hum 

Black 3 Low n o i s e ,  some c r o s s t a l k  

Black 4 Low n o i s e  low l e v e l  hum, low 

Green 3 No n o i s e ,  a p p a r e n t l y  not connec ted  

Green 4 Moderately low n o i s e  

Green 5 Very low n o i s e  

Green 1 0  Very low n o i s e  

Brown 1 Low n o i s e  

Yellow 3 No n o i s e ,  a p p a r e n t l y  n o t  connec ted  

1 2 3  Yodera te  n o i s e  

B lack  1, 2 and 4 were moni tored  a lmos t  c o n t i n u o u s l y ,  as were 
t h e  F l i g h t  D i r e c t o r ,  Cape Network C o o r d i n a t o r ,  111 RSO, and 
GOSS Conference  c i r c u i t s .  These l a t t e r  c i r c u i t s  were gene r -  
a l l y  q u i t e  s a t i s f a c t o r y  i n  per formance .  

A t  t h e  m o n i t o r i n g  p o s i t i o n ,  it, w a s  p n s s i h l e  t o  Ijster? 
t o  s e v e r a l  c h a n n e l s  s i m u l t a n e o u s l y .  Because o f  t h i s ,  t h e r e  
were many o c c a s i o n s  when i t  was n o t  p o s s i b l e  to i d e n t i f y  t h e  
c h a n n e l  o f  i n t e r e s t .  I n  t h e  f o l l o w i n g  comments, t h o s e  c h a n n e l s  
which were i d e n t i f i e d ,  are so n o t e d .  No i ses  were heard a t  
t h e  m o n i t o r i n g  p o s i t i o n  a t  t he  f o l l o w i n g  times: 

10252  S e v e r a l  s h o r t  r i n g s  which may have been  
caused  by a Long L i n e s  problem. 

13462 S t a t i c - f i l l e d  buzz ing  i n  a p p r o x i m a t e l y  f i v e -  
second b u r s t s .  
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14082 R ing ing  sounds 

14432 Br i e f  n o i s e  b u r s t  

15002 S t a t i c  and b u z z i n g  i n  a p p r o x i m a t e l y  f i v e -  
second b u r s t s  

16342,  16582 and 18072 - s q u e a l i n g  

R e q u e s t s  t o  l o o k  f o r  open microphones  were heard 
a t  15032,  1606~ and 192Liz. A comment was heard on a n  u n i d e n t i -  
f i e d  l o o p  a t  1 1 0 2 2  p e r t a i n i n g  t o  someone " tweaking  U D "  t h e  01s 
a t  a t i m e  when i t  i n t e r f e r r e d  w i t h  a v o i c e  r e c o r d e r  c h e c k .  
A t  1 2 4 0 2 ,  a c o m p l a i n t  of  v o i c e  b r e a k i n g  up on B lack  1 was h e a r d ,  
b u t  t h e  v o i c e  break-up  was n o t  d e t e c t e d  a t  t h e  m o n i t o r i n g  p o s i - '  
t i o n .  A t  1 2 4 4 2 ,  two s i m u l t a n e o u s  c o n v e r s a t i o n s  were h e a r d  on 
B lack  1, a p p a r e n t l y  due t o  a c r o s s  c o n n e c t i o n  between two 
c h a n n e l s .  

From 2 1 0 4 2  t o  21082, C'V'TS and  t h e  Flight Dii-ectoi- 
c a l l e d  e a c h  o t h e r  s e v e r a l  t imes,  b u t  r e c e i v e d  no answer .  Both 
u s e r s  were heard c l e a r l y  a t  t h e  mof l i t o r ing  p o s i t i o n .  C o n t a c t  
w a s  f i n a l l y  e s t a b l i s h e d  on B lack  1, and  t r o u b l e  was r e p o r t e d  
on B lack  2 .  A t  21352, Black 2 was r e p o r t e d  as t e s t e d  O K .  A t  
21432, i t  was r e p o r t e d  t h a t  t h e  t r o u b l e  on Black  2 was c a u s e d  
b y  t h e  s w i t c h e r  d r o p p i n g  o u t .  

Comments 

I n  g e n e r a l ,  t h e  q u a l i t y  of t h e  v o i c e  c i r c u i t s  was 
v e r y  good,  and t h e  o v e r a l l  p e r f o r m a n c e  was c o n s i d e r e d  s i g n i f i -  
c a n t l y  b e t t e r  t h a n  d u r i n g  A p o l l o  4 .  The t r a f f i c  l o a d  on t h e  
s y s t e m  was l i g h t ,  and for most o f  t h e  mon i t , o r ing  t i m e ,  o n l y  one 
o r  two c h a n n e l s  a t  a t i m e  were o b s e r v e d  as b e i n g  busy .  T h e r e  
were v e r y  few i n s t a n c e s  o f  n o i s e  b u r s t s ,  c r o s s t a l k  a n d  t e s t  
t o n e s ,  and  a l m o s t  no c o m p l a l n t s  were  heard from t h e  u s e r s .  
The a b s e n c e  o f  n o i s e  r e p e a t e d l y  b r e a k i n g  s q u e l c h  was c o n s i d e r e d  
a n  improvement ,  p a r t i c u l a r y  a t  MCC-H where t h i s  n o i s e  c a n  b e  
he2rd  en s e v e r 2 1  Ch2r?Z?P18 at Cine time, 

Although t h e  m o n i t o r i n g  p o s i t i o n  a t  KSC had t w e n t y  
c i r c u i t s  ava i l ab le  f o r  m o n i t o r i n g ,  o n l y  f o u r  o f  t h e s e  were 
c i r c u i t s  which were ex tended  t o  MCC-H. I n  a d d i t i o n ,  no  LEM 
c i r c u i t s  were a v a i l a b l e .  F o r  t h e  CDDT and  Countdown, i t  would 
b e  d e s i r a b l e  
LEM c i r c u i t s  

t o  e n a b l e  t h e  MO o b s e r v e r s  t o  m o n i t o r  some Hous ton/  
and ,  if p o s s i b l e ,  B lack  3 .  

2034-BFO-ew 
A t  t a c  hmen t 
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